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The quantity of moisture in the atmosphere at, any time 
.may be expressed by means of the weight containecl in a 
cubic foot of air. This is usually known as the absolute ineas- 
uresnd is equivalent to giving the tension of the vapor, the 
vapor pressure, or the tempera.ture of the dewpoint. The mean 
dem-points for each station of the Weather Burevi, RE cleduced 
from observations made a t  8 a. 111. and 8 p. m., daily, are 
given in Table I. These vapor tensions and the resulting clew- 
points, abs0lut.e humidities, and relative humidities are all 
deduced from observations of t.he wet-bulb thermometer hy 
means of formule and tables that were first devised by August 
and subsequently modified by Regnault, 1846, and Ferrel in 
1885, hut which are still considered to be open to further irn- 
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IFir8tfrost.I 11 I First  froat. I 

provement. In a general way the dew-points given in .Table 
I are probably slightly lower than they should be, owing to the 
oniission since 1887 of a correction for barometric pressure. 
There is also an uncertainty in the psychrometric forniula 
which is only just now beginning to be understood, by virtue 
of which at  temperatures below freezing t.he dew-points and the 
humidities are higher than they. should he. For these reasons 
the monthly averages of the clew-points and relative humidi- 
ties are subject to some uncertainty. 

AVERAGE HUMIDITY. 

The temperature of the wet bulb of the psydronieter is the 
temperature a t  which evaporation is going on froin a special 

State and station. Elate and station. 

m 

Oqon-Cont'd. I I SouthCardinn-Cont'd. i I 
Hood River (near) ............. ..... I Georgetown ............. 15 I ...... !.. .. 
Hubbard. ...................... ..... i Greeiiviile .............. ........... 
La Cirande t ................... .... Greenwood .............. 15 ............ .................... I Hardeeville. ............ ............ 
hseburg  ................ 6 ! Little Mountain ......... ........... 
@ahi t ........................ i i  ..... Longshore .............. ..... ....................... ...... ............. ........... ..... ................ ............ 

Pnndleton.. 
Portland 

6 McCormick 15 
Pinopolis 16 ; 

I Soeiet Hill 15 I 
14 I Stateszurg .............. 15 ......I. .... 

hr l i s l e  ..... Trenton ................ .! 15 ............ 
Cassandra.. 14 Trial .................... 

14 . Yorkville ............... 14 iz ~ ........... Clarion 
Ooatesrille 12 

Fa ton  .................. 7 Bowdls 
Edinbqro ...................... ..... I Clark ......................... ....... 
Emporium 
Gnmpian ..................... 
Ureenrille ..................... ......... 

................ 19 Hollands Store .......... ........... 

Yhaws Fork ............. 12 15 I..... ..... ............. ........... 
............ 

Chanibersburgt I2 ..... i W a t t s  . . . . . . . . . . . . . . . . . . . .  ........... 

7 

.................... ...... 
Du Hois I.. .... 15 Alexandria.. ............ ....................... . 

SoulhDahatcl. 

............... ... Dyberry ............................. Ashcroft.. 

..... 
14 3 ..... .............. ... .: 7 

3 
15 7 

7 
7 .....I a8 

27 

...... ...... ......... ............................. ..... ......... 
......... ............. 

Kennett Quare 
Kilmer 8 14 

.............. .. ...... 
........... ........... 

...... .......... 6 ..... ..... ...... ..'. ... 

Hohenwald State College.. ............. 
Towands ............... 
Uuiontoun ............... ...... ..... ! Johnson City ............ 5 
Weattown ..... Knoxville ..................... 

........ 
..... ............. I I  

.... York ....................I.. 14 
7 1  

Rhablakrrrd. * )  
Brlatol ................... 19 ........... 
Kingaton ............... I.. .... 16 ..... 
Narmpnsett Pier.  ...... 15 ........... 
Providence .............. 11 16 ..... 
Aiken 
Blackrille 
Blsaheim 
Brnnchville 
Camden ................ ... 
Central ..... 
Chernw 
Columbia... ............ I . .  ... 

................... ........ .............. ......... 
h t h  Carolina. 

L nnville ............... ! 6 
d n i p h i s  ............... ! 9 
Milau .................... 1 6 
Nashville ............... 6 
Newport ................ I I  
Nunnelly ..................... 
Riddleton ............... IO 
Rogersville ............. I I  
RuFby .................. 5 
Sprlnrdale .............. 5 
1 ullnhoina .............. 4 
Waynrslmro.. ................ , 
Arlington .............. ./ 30 
Arthu-r City ............. 7 

T ~ P .  

...... 7 

...... 7 ..... ! aq 

..... 2 

7 :  7 

.......... 
10 ...... 
14 ...... 
1s ...... 
IO ...... ........... 
g I..... 
IO ..... 
14 I..... 
9 ..... 

15 I..... 
15 ...... 
15 !..... 
1 0  I..... .......... 

..... 
14 ..... 
14 /..... 
6 ..... 

I O  I..... 
9 I..... 
I1 I..... 

.......... .......... 
~ o n w a ~  !........ ........I rJ j ...... I ...... Aurora ... : .............. 
Eftlngham ............ ...i 14 !......I. ..... Brazoria.. ............... 30 I.. ... .:. .... 

$I ........... 
Cross 111 ................ 15 ,.: ......... Brady ................... 30 ............. ! 

- 
Dates oj'$rat 1,;gghli aird hecity frosta and snow-Continued. 

I First  frost. I I First frost./ 

State and alation. State and station. 

Leakey I 
Menarilville ! 29 ..... 
Midland 29 ..... 
Mountain Y ring ........ ........... 
New Briunkls  .......... ........... 
Palea t ine.. .............. 30 ........... 
ltoby .......................... 30 ..... 

i.1 19 I. ................. .... .... 

Round Rock I...... ..... ............. I 30 Utah. 

Ihshinglun-Cont'rl. 
17 

18 ..... 
Teras-Cont'd. 

Colunihia ................ 30 : ........... Evere t t t  ...................... z; ..... 
Corsicanrc ............... 
Dnllas ................... 31 ............. Kennewickt .................. g .... : 
Devinr .................. 30 ........... I Lnkesidet .................... 18 ..... 
Estelle ........................ 30 ...... i dd rone  ................ IO ........... 
Fort Hancock t... ....... ......, 18 ........... 
Fort Stockton ........... zg ............ PineHill  ................ 6 ........... .............. 9 ........... i! Pollman ............................. 30 

7 18 
Grape Vine 
Hale Center ............. 8 .................. 29 ...... Pysht.. ..... 
Hallettsville ............ . 30 ............ rhcoinn ....................... 15 ..... 
Happy ........................ 5 ..... U&i,o;:$fl; ................... 21 ..... 
Houston .............. 7 20 ..... 30 
Jefferson ................ z7 30 ..... Watervi le .......................... 23 

West Ferndale .......... 6 IZ ..... 
Beverlv ........................ 15 14 
Blooin~ry ..................... 12 ..... 
Ruckhannon ........................ 31 
Oreston t ...................... IO ..... 
Davis... ............................. 14 
Ellthorii ................. 6 15 ..... 
Ella ........................... 15 ..... 

Ciscot.. ....................... z ..... Glenville ...................... IZ ...... 
Loa .................................. 31 Grafton ........................ 15 ..... 
Manti t ........................ Huntington t .................. 8 ..... 
Mount Plensirntt ............... 28 ..... Mxrtinshurg ............ 12 15 ..... 
Ogdrnt ......................... 28 ..... Morgantownt ................. g ..... 

I ..... New C:iiinberlnndt ............ 15 ...... 
Enlt Lake City ....................... 27 Nrw Martinsville ............. g ..... 
Soldier Suniinit ........ .I ............. 26 Nuttallbiirgt .................. 5 ..... 

Vermont. ! Parlcrrsbur~ t ................. 15 ..... 

Cdlege Station. ......... ............ !; East ~:lallnin .................. ..... 
31 I... ........ I Fort Yinicoe.. ................. 

El Paso ....................... 30 ..... I Lapush ........................ 12 ..... 
21 ..... 1: Olg11. .................... 

................ ........... 
Wejest Virginin. 

Ma:lalit ......................... ! 1i ::::I Madison ................. 9 IO ..... 

RrettI&orot ........... I ....... 19 ..... Point PleaNant ................. 9 ..... 
Yt. George t ............. ......I 

..................... 14 ..... l3)orlington .......................... 
Eno*bur.. Fnlls... 9 31 St. Jaohn&ury IZ ..... 
StrafSml. 15 ..... 
Vernont ...................... 12 ..... ...... 16 ............................ 4 Woo& tnck.. 

..................... 

.................. 
I'irginin. 14 ...... ..... ............ 9 ..... ........... ........................ 9 ..... 

16 ..... ........................... 13 ............ .................... 8 I! ..... .................... g ..... ......... ..... ...................... 14 ..... 
9 ..... ... ................... 14 ..... .............. ..... 7 

........................ ..... ........................ 13 

IO ..... .......... 31 II 

.............. ................. .... 
Nottowsy ..................... 15 ..... Osaeols ........................ .................... i I6 ..... I Oshkosh t ..................... 
Riclrmond .............. 15 I ............ Pepin .......................... 13 ..... 
Rocky Mount t. ................ . r5 ..... i Port Washingtont ............ 8 ..... 
Kdein ................... 15 ........... 1; Sharon ............................... 13 ............ .................... ..... Yniitliville .............. 15 Waukesha 14 
~ p o t t a v i ~ ~ e  .................... 15 ..... :I 
St.annrdsrille.. ................. . 15 ..... i Big€Ior~'i%%? .................... 6 
Stnunton ................ 7 I 12 ..... I CainpPilot Butts ................... 20 
Htephenr City ................. I 15 ..... !: Ghesenne.. .......................... z8 
Warsaw ................. 12 . . . . . . .  ForiMcKinney ...................... ! z8 
Whittles Depot f ........ ......I".". ..... 
'Nythevillef ~ i: .; Luvk 

Rlninet ....................... ~ 6 ..... I Yheridan ............................ ..................... IO ..... Sundance ..................... Bridgeport 
Cllehalis IS ! 

Laraniie ....................... .................. ..... ............................... 
I Snmtoga ............................. U7tshinglon. 

..... ...................... 

HUMIDITY. 
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snrface of water on muslin at any moment, but a properly 
constructed evaporometer may be made to give us the qzi.nsi.- 
tity of water evaporated from a sisnilacr su.rfare during any 
interval of time. Such an eva.porometer, therefore, would 
sum up or integrate the effect of those influences that deter- 
mine the temperature as given by the wet bulb, and froni it, 
therefore, the average humidity of the air during any given 
interval of time may b6 deduced. Instead of attempting to 
make a self-registering wet-bulb thermometer we niay use the 
evaporometer as an equivalent. The formula for determining 
the ayerage vapor tension during an hour was given in 18S7, 
at  page 376 of the Treatise on Meteorological Apparatus 
and Methods (iv the section on the use of the evaporometer 
as an integrating hygrometer), as based on the careful meas- 
urements made by Mr. Desmond Fitzgeralc and published in 
the Transactions of the&merican Society of Civil Engineers, 
1886. Let p be the average vapor tension in the free air, 
P the vapor tension corresponding to the temperature of the 
evaporating water (both of these teneions are to be expressed 
in inches of the mercurial baroineter, and as the evaporometer 
was within the ordinary thermometer shelter, therefore, the 
temperature of the water corresponded closely with the teni- 
-parahre of the air and the vapor tension P was that for the 
average temperature of the air during the interval of observed 
evaporation) ; W the velocity of the wind in miles per hour 
as qieasured by the Robinson anemometer a t  t.he level of the 
surface of the evaporating mater; E the’obeerved depth of 
water evaporated in an hour and expressed in inches. With 
this notation the approximate formula that represents Mr. 
Fitzgerald’s observations reads : 

. 60E E 1 p = p -  -_--- - P- 60-- e 

1 + +w W &+0.5 
An additional factor depending on the atmospheric pres- 

sure should probably be introduced, but woiild only become 
important a t  elevated stations. 

It is much to be desired that one or more new series of ac- 
curate measurements of evaporation, wind velocity, tempera- 
ture, and dew-point be made a t  high and low stations in in- 
strument shelters similar to those used by the Weather Bu- 
reau, in order that a general empirical formula may be devised 
for use with the evaporonieter considered as an integrating 
hygrometer. 

WET-BULB OR SENBIBLE TEMPERATURES. 

The sensation of heat experienced by the human body and 
attributed to the atmosphere depends not merely upon the 
temperature of the air, but especially upon its dryness and 
the force of the wind. Physiologists have explained this 
nervous sensation, erroneously called subjective temperature, 
as a condition clue to the more or less rapid evaporation of 
the natural perspiration and the copsequent drying of the 
outer layers of the &in. 

Investigations were made into the relations between the 
moisture of the air and ita physiological effects by Mr. J. U‘. 
Osborne, of Washington (see the Proceedings of the Anieri- 
can Association for the Advancement of Science, 18761, and 
especially by the Chief of the Weather Bureau (see his mem- 
oir on L L  Sensible Temperatures,” read before the American 
Climatological Association, June 1, 1894). It would seem 
that the rapid evaporatiou from the skin in dry, hot weather 
reduces the temperature of the layer of nerve cells a t  t.he sur- 
face of the skin. This :eduction is not measurable by ther- 
mometers which give the temperature of large masses, but is 
appreciated by the minute nerves that end in these microscopic 
cells. This reduction of temperature, or sensible coolness, is 
apparently proportional to the reduction of temperature 
shown by the difference between the dry and wet bulb ther- 
mometers, and as shown by the chart accompanying Professor 
Harrington’s memoir, i t  anlolints on the average to 20° in the 
nionth of July in Arizona, Nevada, and Utah and loo in Ken- 
tucky, Indiana, and Ohio. 

The resulting sensible temperatures, as shown on his secolld 
chart, are simply the so-called average temperatures of the 
wet-bulb thermometer as obtained by the whirling apparatus 
used in the shaded shelter, and correspond to the surface or 
skin temperatures of persons standing in the shade of trees or 
houses exposed to a natural breeze of a t  least 6 miles per hour. 
The temperature of the wet-bulb thermometer and its de- 
pression below the dry bulb are the fundamental data for 
all investigation8 into the relation between human phyei- 
oloby and the atmosphere. I n  order to present a monthly 
summary of the atmospheric conditions from a hygienic and 
physiological point of view, Table I a  has, been prepared, 
showing the maximum, minimum, and mean readings of the 
wet-bulb thermometer a t  8 a. m. and 8 p. m., seventy-fifth 
meridian time. 

PRECIPITATION. 
[In f ireha and hundredths. 1 

The distribution of precipitation for the month of October, 
1894, as determined by reports from about 2,OOO stakims, 

.is exhibited on Chart 111. The numerical details are given in 
Tables I, 11, and I11 ; the first of these also gives the average 
departures from the nornial for each district, whereas the 
average departure for each State is given in Table XI1 for 
each State Weather Service. 

DIURNAL VARIATION. 

Table IVb gives the total precipitation for each hour of 
seventy-fifth meridian time, a8 deduced from self-registering 
gauges kept a t  about 43 regular stations of the Weather Bu- 
reau ; of these 17 are float gauges and 6 are weighing gauges. 

The normal precipitation for October is shown on Chart 
1s of the Atlas of Bulletin C, entitled L L  Rainfall and Snow 
of the United States, Conipiled to the Elid of 1591, with 
Annual, Seasonal, Monthly, and other Charts,” by Mark W. 
Harrington, Chief of the Weather Bureau, Washington, 1894. 
From this chart it appears that the region of greatest rain- 

NORMAL PRECIPIT+TION FOR OCTOBER. 

fall in October is over 9 inches in the extreme northwest 
corner of Washington; the next largest rainfalls are over 
6 inches in the southeastern end of Florida and the neighbor- 
hood of Cape Hatteras. The region of 3 inches, or over, 
covers the western quarter of Washington and Oregon and 
nearly all of the Atlantic and Gulf coasts, extending inland 
to a distance that vazies from 100 miles in southern Texas to 
300 miles in New England. 

PRECIPITATION FOR CURRENT MONTH. 
The precipitation for the current October was heaviest on 

the coasts of Washington and Oregon, where it ranged from 
9 to 17 inches. HeLvy precipitation, viz, above 8 inches, 
occurred a t  Narragansett Pier, Vineyard Haven, Woods Holl, 
and Nantucket. The precipitation averaged 1 inch, or less, in 
Mississippi, Tennessee, Illinois, and westward from the 
Mississippi River to the Rocky Mountains, and in southern 
California. 

CURRENT DEPARTURES FROM NORMAL PRECIPITATION. 
The precipitation for October mas in excess on the coast of 


